Treatment of Thyrotoxicosis § W R Trotter (London)
Nonsurgical Treatment of Thyrotoxicosis Subtotal thyroidectomy is a highly efficient method of treating patients with thyrotoxicosis. It does, however, involve admission to hospital and the inevitable unpleasantness associated with a major operation. The alternative nonsurgical methods of treating this disease therefore need to be considered in every case. These nonsurgical methods, antithyroid drugs and radioiodine, are at present less efficient in the sense that the proportion of patients rendered permanently euthyroid is smaller than after subtotal thyroidectomy. The purpose of this paper is to consider the teasons for this relative inefficiency, and how improvement might be achieved.
Antithyroid Drugs
T,yrotoxicosis is a disease with a very variable Course. Bouts of thyroid activity may last from a L-w months to the greater part of a life-time. ence the results of treatment cannot be adetely assessed without a long follow up. The o nonsurgical methods have only been in comn use for ten to fifteen years, and hence little known about their long-term effects. For this on even a small series of patients with thyroicosis treated prior to 1950 with aritithyroid alone may be worth considering. The results obtained in 196 such patients are wn in Table 1 . Nearly all had diffuse goitres, t there was no other conscious selection of s. The intention was to see what proportion patients could be successfully treated with antioid drugs alone. The series does not include s deliberately prepared for thyroidectomy h antithyroid drugs, nor those whose treatt was interrupted after less than three months use of drug reactions or for other reasons. antithyroid drugs used were thiourea, uracil and methylthiouracil. Two patients treated with thiouracil died of ulocytosis, at a time when antibiotics were S not available to the civilian population.
Eleven patients died subsequently. The causes of death were not relevant to the thyroid condition or its treatment. Search is being made for the 22 patients who are still untraced. The present condition of 157 patients is now known. In 44% of these, treatment with antithyroid drugs had been abandoned in favour of thyroidectomy or radioiodine therapy. The precise reason for the failure of antithyroid drugs cannot be specified in all cases. Social factors were often important. The two main medical reasons were (1) the presence of a large goitre which the drugs could not remove and indeed sometimes exaggerated, or (2) the mere prolongation of treatment over a number of years. 10% of the 157 patients are at present taking antithyroid drugs. Most of these had gone through a period of remission, lasting several years, and subsequently relapsed. The 2 patients recorded as being thyrotoxic at the present time have high radioiodine uptakes, but are at full work and symptom free.
Deduction of the manifest failures leaves 70 patients (45 %) who began their treatment before 1950, and are euthyroid at the present time. Only 56 of these, however, have been without any treatment for ten years or more, and can therefore be considered to be in a reasonably stable state. They cannot be described as 'cured', since recurrence of thyrotoxicosis is sometimes seen twenty to forty years after a subtotal thyroidectomy. The 56 patients who had achieved an apparently stable remission had required an Euthyroid, no treatment 70 (45%) average of fifteen months' treatment with antithyroid drugs. The duration of treatment, however, varied from four to forty-five months. A course of treatment lasting more than two years cannot be regarded as altogether satisfactory, and a further 7 patients were eliminated on these grounds. This leaves a final group of 49 patients (31 %), whose thyrotoxicosis was simply and satisfactorily treated with a course of antithyroid drugs of less than two years' duration, and who had remained well without further treatment for at least ten years. That only about a third of an unselected group of patients with thyrotoxicosis fulfilled these criteria shows that in a quantitative sense this method of treatment is inefficient. Yet for those .patients who have done well it has proved very satisfactory, since it did not involve hospital admission or interruption of the patient's normal activities other than 6 to 8 visits to the outpatient department yearly. In using this method of treatment we are dependent on factors in the patient himself, which we cannot at present define or modify, and which determine the natural course of his thyrotoxicosis. Our present efforts are directed at learning more of these factors. If it becomes possible to define the type of patient who will do well with this method of therapy, treatment with antithyroid drugs will certainly be the best we can offer to this particular group. In addition to its simplicity it has, with the more recently introduced drugs, the advantage of being virtually free of complications, and the particular merit of never causing permanent myxedema.
Radioiodine Therapy
Experience with the use of radioiodine (1311) for the treatment of thyrotoxicosis now extends over more than ten years, and has enabled us to define some of the problems. The most urgent of these is the control of dosage. The objective of treatment is the destruction of the greater part of the patient's thyroid by internal irradiation. It is an imitation, by non-operative means, of what the surgeon does when he cuts out the greater part of the gland. One fundamental difficulty in setting about this task, is that no rational explanation is available of the high success-rate of subtotal thyroidectomy. The surgeon can define the mass of tissue he leaves behind in the neck, but he knows nothing of its functional state, nor of its blood supply which must always be in some degree impaired. It is therefore remarkable that he is able, in nearly all cases, to leave behind a remnant of thyroid which is just about adequate (but no more) for the patient's physiological requirements; and perhaps even more remarkable that this remnant remains indefinitely at a more or less constant functional level without enlarging 44 in response to-the stimulus to the thyroid whic must persist in many cases for years. It see likely that the surgeon does something more subtle in performing a subtotal thyroidectomy than merely remove a lump of thyroid tissue.
The amount of radiation delivered to the thyroid, and therefore the amount of destruction to be expected, can be calculated in the individual patient with what might be considered sufficient accuracy for the purpose. The main uncertainty derives from the estimate of thyroid weight. Most of those who have worked on the subject are agreed that a desirable dose for the majority of patients lies in the region of 8,000 to 9,000 rads. However, two major unknowns concern (1) the distribution of radioactive material within the thyroid, which may be extremely irregular, and (2) variations in the radiosensitivity of individual thyroids. The magnitude of this last factor is not known, but it is almost certainly large. These two unknowns between them probably account for the fact that few people have been able to render more than 50% of thyrotoxic patients euthyroid after a single therapeutic dose of radioiodine. The remainder either develop myxcedema, or require one or more subsequent doses of radioiodine.
The problem of adjusting the dose of radioiodine to the needs of individual patients is a technical one which should certainly be capable of solution. Further experience of the long-term effects of radioiodine therapy is, however, demonstrating that another problem will also have to be faced which may well prove to be more intractable, that is delayed hypothyroidism. In our own series 42 patients have developed hypothyroidism, and in 14 of them (i.e. one-third) the condition did not appear until two to nine years after the last dose of radioiodine. Since few patients have been observed beyond nine years we cannot yet assess the incidence of delayed hypothyroidism. In our own series of 151 patients with thyrotoxicosis treated with radioiodine, the overall incidence of hypothyroidism was 17% at the end of the first year, but of 21 patients followed for nine years, 7 are now hypothyroid. The true incidence may be less than is indicated by these figures, since the follow up is incomplete, and the defaulting patients so far recalled have all proved to be euthyroid.
We have as yet no information about the causation of delayed hypothyroidism. Since it has always been preceded by a long period of euthyroidism this type of hypothyroidism cannot be directly related to the dose of radiation. A reasonable speculation would be that it is generated by some sort of immunological reaction.
Delayed hypothyroidism is occasionally seen long after a subtotal thyroidectomy but is apparently less common than after radioiodine treatment.
In summary, treatment with antithyroid drugs is the simplest and most satisfactory treatment for a proportion of patients with thyrotoxicosis. This proportion probably does not amount to more than about a third of the total, and we cannot as yet select these patients efficiently before treatment is begun.
Treatment with radioactive iodine gives many excellent results in the first two years after therapy, though more work is required on methods of assessment of dosage. The occurrence of delayed hypothyroidism suggests that the late results will be less good, and it is not yet easy to see any possible way of preventing this complication.
ti M J Lange (London)

Morbidity and Mortality in Thyroidectomy
My function in this discussion is to present figures from the New End Endocrine Unit to show the risks of thyroidectomy, and the frequency of complications. The thyrotoxic and the nontoxic cases are considered together for two reasons:
(1) Because our operative technique is basically similar for the two types, only differing in the way the gland is sectioned. (2) All patients coming to surgery are clinically nontoxic. Those that initially were toxic are rendered nontoxic. Where relevant, differences between the two groups will be indicated.
Between the years 1947 and 1959, 3,500 thyroidectomies, partial, selective and total, were undertaken by one surgical team at the Endocrine Unit, New End Hospital (Table 1) . Fig 1 shows the age distribution, in five-year periods, of these patients. Four patients were under 9 years of age, the youngest, a little girl of 4, presenting with typical exophthalmic thyrotoxicosis. She was detoxicated with Neo-Mercazole, prepared with iodine, and then underwent thyroidectomy. Four years later she is perfectly well, of correct height and weight for her age, and doing well at school. 104 patients were over 70 years of age, 35 over 75 and 7 were over 80. We see therefore that age is no contraindication to surgery.
Pressure symptoms were complained of in just under half (48 90%) and obvious stridor was present in 3-4%o. Half (49.9%/) were clinically toxic. Of these, three-quarters needed preparation for surgery with one of the antithyroid drugs, Lugol's iodine sufficing for the remainder. Among the last 964 toxic patients analysed, there were 171 (17.6%) who had previous courses of the antithyroid drugs, in the hope of gaining permanent remission, but had relapsed. Of the 3,112 female patients (88 9%) in the relevant age groups, there were 49 pregnant 
. This is then continued to, or beyond parturition, though a number of these patients appear to remit as term approaches. Following parturition each patient can then be reviewed for definitive treatment. The strap muscles were sectioned in 9 6 00, being sectioned bilaterally in one-fifth of this number.
Approximately half needed drainage. 16% had retrosternal prolongations. Posterior mediastinal goitres, contrary to general belief, are not uncommon, occurring in 3 -4 of the last 2,500 patients analysed. A deeply placed goitre, with perhaps pressure symptoms, that moves poorly on swallowing and in which the X-ray reveals an anteriorly displaced trachea should be suspect (Fig 2) .
The sternum was split on 7 occasions, in 4 for true intrathoracic ectopic goitres, one of which was carcinomatous. These goitres derive their blood supply from within the mediastinum and it would be hazardous to attempt delivery from the neck. Of the remainder, 2 were cervical goitres with retrosternal projections and one an advanced malignant goitre. One hundred and seventy-six patients (5 0%) had had previous operations on their goitres, but of this number only 21 had had their initial operation at New End, giving a recurrence rate for the unit of 0-6 00.
There was a danger of carcinoma of the thyroid developing as a result of antithyroid drug treatment. In 2 patients in the series who had been treated with Neo-Mercazole histological examination following thyroidectomy revealed carcinomatous change. Complications (Table 2) Serum formation, clear or sanguineous, occurred in 9.70 To a large degree this is probably attributable to the use of catgut, which we use exclusively except for the ligation of the inferior thyroid artery. This complication usually appears on the fifth or sixth day, and the serum is best evacuated by inserting the blunt end of a sterile needle at one end of the scar. Repeated evacuation may be necessary and may prolong the patient's stay in hospital for a day or two.
Transient tetany occurred in 1-7 %. There were no cases of permanent tetany in non-malignant goitre. This complication occurred more frequently in the toxic goitre in the ratio of 3: 2. Recurrent laryngeal nerve damage occurred in 1 9%, half of whom showed recovery within a few months. In those cases where paresis was only temporary, it occurred three times more commonly in the toxic patient, whilst where the damage was permanent, it was three times commoner in the nontoxic. We do not make it a routine to expose the nerve at operation, but we are on the look out for it. We inspect the area where it should be, the area where it might be, and finally before sectioning the lobe we make quite certain that it is nowhere near the intended line of section. We frequently do see the nerve, but not as a result of deliberate dissection except in total thyroidectomy. Sepsis occurred in 1 *50. No case gave rise to anxiety. A small number of patients referred, perhaps 2 or 3 annually, had developed repeated sinus formation and discharge of non-absorbable sutures. Sepsis occurred with equal frequency in the toxic and the nontoxic.
Although the figure of 388% for keloid scar formation may appear high, it includes anticipated keloid formers. Patients in whom the scars appear unduly pink and raised a few days after operation, and who complain of local tenderness and a 'prickly' sensation, are referred for surface irradiation. The results are uniformly good. in established cases of keloid scars, excision of the scar is carried out combined with pre-and/or post-excision irradiation.
The figure of 9-2 % developing hypothyroidism is reduced to 6-6% if the lymphadenoid goitres are excluded. The latter figure of 6-6% includes many goitres that on microscopical examination reveal lymphadenoid infiltrationa feature that .ften heralds hypothyroidism. Hypothyroidism occurred with equal frequency in toxic and nontoxic patients. The pulmonary complications (atelectasis, pneumonia, &c.) and the two cases of pneumo-,thorax all responded to routine measures.
Both cases of air embolism occurred under similar circumstancesthe neck being in extension and one of the tightly stretched anterior jugular veins being accidentally incised. The first warning was a hissing noise as air was drawn into the open vessel. A finger was promptly applied to 'the site of injury and the central portion of the affected vein was clamped. The hissing noise was followed within seconds by the most frightening machinery-type cardiac murmur which was audible throughout the operating theatre. Fortunately, both patients, middle-aged females, recovered completely. One complained of postoperative headaches for a few days whilst the second appeared a little tardy in coming out of the anmsthetic.
The 3 cases of thrombosis responded well to anticoagulant therapy.
The patient requiring tracheostomy was a feeble woman of 79 who had a 560 g goitre removed. The day following operation she was too weak to expectorate copious purulent sputum. A tracheostomy brought prompt relief and was followed by full recovery.
The nickel sensitivity followed the use of metal clips. Local soothing applications quickly brought relief. The probable cause of Homer's syndrome, which occurred in 3 patients, is the dissection of a low and laterally placed inferior thyroid artery.
In those patients needing evacuation of clot from the wound, there was only one really urgent asea middle-aged man who quickly developed stridor and whose wound had to be ripped open in the ward to prevent asphyxia. The remaining 12 were taken back to theatre, the clot evacuated and the wound re-sutured. This occurred with equal frequency in nontoxic and toxic goitres.
There were no cases of post-operative tracheal collapse in this series, and it is my impression that when this rare complication does occur, it is usually associated with nerve damage.
No case of thyroid crisis was encountered and this is almost certainly due to the fact that toxic patients are not operated on until adequately controlled with antithyroid drugs. The overall average post-operative stay in hospital for the first 1,000 cases was twelve days. At present, in an uncomplicated thyroidectomy for a toxic or nontoxic goitre, the average postoperative stay is seven to ten days.
In this series of 3,500 thyroidectomies there were 20 deaths. Of the 10 deaths in non-malignant goitre, half occurred in toxic patients, brief details of whom are as follows: Case 1 Female, 74. Died one month after operation with cerebral thrombosis. Case 2 Female, 59. Severely ill with thyrotoxicosis and congestive cardiac failure. In spite of all measures continued to deteriorate. Staged operations decided on.
Superior thyroid vessels ligated under local anesthesia.
Died forty-eight hours later in cardiac failure. Case 3 Female, 36. Recurrent toxic goitre with long history of asthma. We misjudged her reserve and she died on the fifth post-operative day. Case 4 Female, 65. Died on the third post-operative day in congestive cardiac failure.
Case 5 Male, 58. In addition to the thyrotoxicosis had pulmonary tuberculosis and myocardial degeneration. Died within a few hours of removal of a goitre weighing over 400 g.
We consider the follow-up clinic an integral part of the unit and like to see every patient who has been operated on at least once after discharge from hospital. The development of post-operative hypothyroidism is not serious, provided it is recognized and treated. Failure to do so may result in months, and even years, of ill health and in bringing the operation of thyroidectomy into disrepute. In this series over 95 % were seen in the follow-up clinic one month after the operation, 80 % were followed up for three months, 66 % for six months and over 44 % were seen for a year or longer.
In conclusion, it is submitted that we are justified in recommending surgery for the large majority of goitres, toxic or nontoxic, requiring treatment.
WcJ EfPiercy (London)
Fiactors Contributing to Safety in Surgery of the Thyroid Surgery of the thyroid with its present low rate of mortality and morbidity has been made possible largely by the researches of physicians, biochemists and physicists, resulting in methods of thyroid detoxication and control. At the beginning of the century, of 100 cases operated on in London hospitals by unilateral extirpation, 23 died during or immediately after operation. At present, with the majority of toxic goitres brought to a nontoxic state by means of the antithyroid drugs, surgeons with an interest and experience in thyroid surgery can show a low mortality, particularly if they have radioactive iodine available for treatment of thyrocardiac cases with congestive failure. Before the days of the antithyroid drugs, the margin of safety was small and many of the highly toxic cases underwent operation by stages, the superior vessels being ligated in one or two stages, and the lobes being removed one at a time still later. 'Stealing the goitre', too, was occasionally resorted to.
As an example, the operation list at New End Hospital one day in 1934 included the following 3 patients. One had a retrosternal prolongation, auricular fibrillation, laboured breathing from cardiac failure and tracheal pressure, ahd fluid in the pleural cavity. Removal was performed in -tages. The second, a case of severe primary toxic goitre, had a resting pulse of 120, which rose after Avertin to 200. Operation was postponed and the bowel washed out. Later, the superior vessels were ligated under local anesthesia, and still later, one lobe at a time was removed. The third case had been confined to bed for several months awaiting an optimum time for operation, during which the pulse had rarely fallen below 120. Such cases were not conducive to a low mortality.
Ten years ago, the mortality in 1,000 partial thyroidectomies, excluding those from malignant disease, was 0-6%, death being due to cardiac failure in 3 congestive cases with auricular fibrillation, to pulmonary emboli in 2, and to congestive failure in 1, having been hurried on by a postoperative hemorrhage (no toxic crises). This greatly reduced mortality was due to the preparation for operation by antithyroid drugs and the fact that patients were sent to hospital during the early stages of toxicity.
In a recent series, we find 1 death in 1,400 operations, as compared with 6 in 1,000 operations ten years ago, the improvement being partly due to selection, as we now refer thyrocardiac cases with a low cardiac reserve and possibly congestive failure to our Isotope Department for radioactive iodine therapy. This has eiiminated deaths due to cardiac failure, the one death being due to pulmonary embolism the morning after operation. Bringing all primary toxic patients and those with nodular goitres of over-average toxicity to a euthyroid state by means of carbimazole has eliminated thyrotoxic crises and the many other previous anxieties.
Pseudo-crises are occasionally met, and arise in a patient who has been brought to a euthyroid state, but whose operation has been postponed and undertaken later, when control has been pattially lost. The post-operation picture is that of restlessness, panic, and a very rapid pulse, but without the typical sweating. It has never led to death, but has taught us always to continue the maintenance dose of Neo-Mercazole until a day or so before the patient's admission.
The recurrent laryngeal nerves are not identified as a routine when they are in their normal anatomical position. A search is made for the nerve at every stage of the operation after ligation and section of the middle thyroid veins, in case it has been displaced forwards, either in front of, or by adhesions to, the capsule of an adenoma. Then only is it identified and dissected free. It is also exposed during a total thyroidectomy; and during a subtotal when there are multiple nodules in the posterior margin of a lobe. Further safeguards include the exposure and ligation of the inferior thyroid artery as it emerges from under the carotid; isolation, ligation and section of the inferior thyroid veins at an early stage and under direct vision; and dislocation of the upper pole with the superior leash of vessels, which is made possible by stripping the fascia off its posterior wedge. Further factors are the oblique method of sectioning the lobe without the use of marker forceps and hemostasis. Gentleness must be used in dislocating a retrosternal projection, particularly from the posterior mediastinum.
The recurrent goitre rate is a fraction of I %, the low incidence being due to removal of all nodular tissue and ligation of the inferior thyroid arteries in nearly all patients. In the recurrent cases operated on, there is invariably a large inferior artery on the side of the re-growth. The remnants of tissue are flat, the capsule being sutured to the tracheal fascia, leaving little raw surface or unencapsulated tissue visible.
The operation for the nodular goitre is a selective procedure, with no visible nodules remaining. Remnants are reconstituted from compressed capsular tissue and from other tissue considered normal such as an upper pole. The inferior thyroid arteries are ligated. The pyramidal lobe is completely removed and when dealing with what is apparently a discrete adenoma, the opposite or normal side is nevertheless explored and its anterior surface removed.
There has been no incidence of permanent tetany. Transient tetany is not infrequent (1.7 %) being quickly controlled, however, by calcium lactate, gr 75 t.d.s., continued for six to seven days. Care is taken to identify and preserve all parathyroid glandules. They are frequently located in the fascia near the inferior thyroid veins. This fascia is carefully preserved, even though the parathyroids are not identified. They are also found attached to the inferior wedge of the upper pole or in relation to the inferior thyroid arteries. The glandules are often camouflaged by a surround of fat, and a method for their identification is to pinch with forceps and slightly traumatize a suspected portion of tissue, which will quickly form a hamatoma if parathyroid, and become blue or blue-black in colour.
An X-ray taken of a retrosternal goitre may suggest that its removal will be a formidable procedure. This is rarely the case, however, if the large veins binding it down are identified, doubly ligated and sectioned before delivery. If, however, the mass is solid and impacted, or if its capsule is adherent to the mediastinal tissues, or the mass is truly intrathoracic in type and with no connexion with a cervical thyroid, the sternum must be sectioned to allow for its delivery. Any surgeon undertaking the surgery of that endocrine triad, the thyroid, parathyroid and thymus, must be prepared to extend his range, when called upon, deep into the mediastinum.
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Piercy J E (1950) Ann. R. Coll. Surg., Engl. 7, 358 Mr J S Wade (CardiOff The Recurrent Laryngeal Nerve Injury to the recurrent nerves is a well-recognized hazard of thyroidectomy, and is particularly liable to occur in operations for toxic goitre. While transient nerve injuries after operation rarely cause concern even when bilateral, permanent injury to the nerve can be a serious complication. In view of the danger of recurrent nerve injury at thyroidectomy, it is surprising that there is such a difference of opinion in surgical circles as to the best method of protecting the nerves. It is obviously a sound surgical principle to identify and expose an important structure in the operative field which is liable to injury, yet this principle is disregarded at thyroidectomy by many experienced surgeons because they believe that the recurrent nerve is particularly susceptible to trauma, and is more liable to damage if looked for than if left undisturbed. Other surgeons accept Lahey's view (1938) that the nerve is no different from other peripheral nerves and should be identified routinely at operation. I practise identification of the nerves at thyroidectomy because I consider that the nerve is less liable to permanent nerve damage, as opposed to transient damage, if it has been exposed at operation. I suggest that a study of the injury rate for nerves at thyroidectomy supports this view.
Injury Rate
In general surgical practice, the injury rate in experienced hands, for a mixed series of primary operations on simple and toxic goitres, whether the nerve is identified or not, is in the neighbourhood of 2 to 4 O of nerves at risk (Blackburn & Salmon 1961 , Gisselsson 1949 , Hawe & Lothian 1960 , Riddell 1956 , Till 1955 , Wade 1960 . In a special clinic the rate may be smaller, but in inexperienced hands it may be much higher.
The injury rate in itself is not so very important. What is important is the percentage of injured nerves which are permanently damaged as opposed to those that recover. In the series of thyroidectomies without nerve identification published by Till (1955) and by Gisselsson (1949) this figure averaged 32%; that is to say one injured nerve in three was permanently damaged. On the other hand, in Hawe & Lothian's series (1960) , of over 1,000 thyroidectomies in which the nerves were identified routinely, only one injured nerve in 9 was permanently damaged, and in a series of thyroidectomies with nerve identification which I studied recently (Wade 1960) , 6 out of 215 nerves at risk were injuredan injury rate of 2-80 -but there was no permanent cord paralysis. In the past year my injury rate rose to 4°/ but again all the nerves recovered completely.
My conclusion is that in experienced hands the injury rate is probably very similar whether the nerve is identified or not. I am, however, convinced that permanent injury is more frequent if the nerve has not been identified. If the nerve has been identified at operation it is most unusual in my experience for full function of the cords not to return after injury, usually within a few weeks if the cord paralysis has been partial, and within two or three months if the cord paralysis has been complete.
Other Factors
There are factors other than the risk of permanent cord paralysis which might influence a surgeon's views on the advisability of exposing the recurrent nerves at thyroidectomy. (a) The risk of injury to parathyroid glands: It would seem that much of the damage done to the parathyroids at operation is due, not to accidental removal, but to infarction of the gland through thrombosis of its end artery. There is, therefore, a possibility that nerve identification, with of necessity an increased amount of dissection and ligation of blood vessels in the neighbourhood of the parathyroid glands, may increase postoperative parathyroid deficiency.
At the moment there is no proof of this. In the series of 119 thyroidectomies which I studied, the incidence of post-operative hypoparathyroidism was 4-5 00 which is not significantly greater than the expected incidence of 30. Furthermore, Davis et al. (1961) recently carried out a survey in practices in and around Cardiff to assess the amount of unsuspected parathyroid insufficiency after thyroidectomy. Using the calcium deprivation test they found borderline hypoparathyroidism in a surprisingly large number of patients, but I am assured that the cases were about equally divided between surgeons who identified the nerve and those who did not.
My view at present is, therefore, that nerve identification does not increase the risk of parathyroid damage. (b) The frequency ofextralaryngeal branches of the nerve: It has been suggested that the frequency of extralaryngeal branching of the recurrent nerve makes nerve identification in the thyroid area difficult and dangerous. Two or more extralaryngeal branches are certainly not uncommon, but my experience at operation has been similar to that of Hawe & Lothian (1960) . The branches usually remain close to each other and are seldom separated by branches of the inferior thyroid artery, so that exposure rarely presents any difficulty. (c) The risk ofdelayed nerve paralysis: It has been suggested that delayed paralysis is liable to follow identification of the nerve at operation, on account of organization of blood and exudate around the exposed nerve. I am sure that reactionary cedema can cause the onset of a transient paralysis some hours after operation, but I have been unable to find any authentic case of permanent nerve paralysis, following nerve identification, delayed for more than a few hours after operation. In the series of thyroidectomies which I studied and in which 215 nerves were at risk, all patients were re-examined one to three and a half years after operation. In no case did cord paralysis develop in the period between the immediate post-operative laryngoscopy and the final examination. I consider that there is no evidence to support the view that nerve identification predisposes to delayed paralysis.
Operative Technique
While the nerve can be handled with impunity in most cases, it should never be handled unnecessarily, as this increases the chances of subsequent transient paralysis. However, it must be exposed sufficiently to ensure, by sight, that it is not damaged during resection of thyroid tissue or whilst securing hemostasis. The following points in the operative technique are important:
(1) Adequate exposure of the operative field: In order to expose the important postero-medial surface of the thyroid gland and the superior thyroid pedicle, the sternomastoid muscles should be mobilized by incising the deep fascia along their medial borders, and the pretracheal muscles should be cut transversely on both sides.
(2) Division of the inferior thyroid veins: The inferior thyroid veins should not be ligated and divided until the nerve has been identified. The nerve often runs dangerously close to these veins and can easily be caught up in a ligature.
(3) Ligation of the inferior thyroid artery: After mobilizing the thyroid lobe the trunk of the inferior thyroid artery should be ligated in order to secure as bloodless a field as possible when searching for the recurrent nerve.
(4) Identification of the recurrent nerve: The nerve should first be sought in the lower third of the operative field as it passes obliquely across the cesophago-tracheal groove. The nerve is then traced upwards and extralaryngeal branches can be identified as they arise. (5) Freeing the nerve from the goitre: It may be necessary to ligate and divide branches of the inferior thyroid artery and to incise fascia, in order to free the nerve from the goitre and displace it away from the proposed line of resection. (6) Mobilization of the superior pole of the thyroid: The superior thyroid vessels should be exposed as a pedicle and divided between ligatures. This can only be done with ease and certainty if the pretracheal muscles have been divided and turned back. This manceuvre enables one to displace the superior pole of the thyroid medially, and to expose the nerve as it enters the larynx. (7) Anomalous recurrent laryngeal nerve: If the right recurrent nerve cannot be found in its usual course an anomalous nerve should be suspected.
An anomalous nerve is present in 1 %0 of cases; it usually loops forwards and medially above the trunk of the inferior thyroid artery, and then takes the same course as does the normal recurrent nerve in the last I in. of its extralaryngeal course.
Conclusion
Injury to the recurrent laryngeal nerve is an unavoidable risk of thyroidectomy, particularly in operations for toxic goitre. I believe in identifying the nerves at operation, because I am convinced that the risk of permanent injury to the nerves is thereby diminished. I should be prepared to change my mind only if I felt that the dissection necessary to identify the nerves was responsible for an unacceptable rate of post-operative parathyroid insufficiency. At present there is no evidence that this is so.
